introduction
A farm is a technical and production unit which has a specific organisational structure and is geared towards the manufacture of agricultural products using three production factors, i.e. land, labour and capital (Ziętara, 1998) . In this paper, these factors will be referred to as inputs. Unlike the farm, an agricultural company is an entity identified not only economically but, above all, legally and oriented towards the commercial nature of production (Manteuffel, 1984) . The economic and legal independence of the agricultural company results in a need for compete on the market, self-financing and providing the required rates of return to its owners (Ziętara, 2008) . Consequently, the decisions made by managers of agricultural companies should contribute to the growth, development and gaining profit in a longer term (Krajewski, 2008) . The intended effects can be achieved through the efficient use of inputs, which are currently one of the main factors determining the international competitive capacity (Gołaś and Kozera, 2008) . In agriculture, of particular importance is the land factor as a non-renewable and limited resource where the production activity is located (Wasilewski and Wasilewska, 2008) . Capital and labour factors also play an important role. Capital is necessary to launch and ensure the continuity of the production process and labour inputs allow to create value in a form of agricultural products. In general terms, the efficiency results from proper management of these resources, i.e. from acting in a way preventing their waste (Samuelson and Nordhaus, 1995) . In turn, the efficiency of the organisation as a whole can be seen through the prism of the concept of economic efficiency, i.e. ability to achieve specific outputs at the lowest possible inputs or to achieve the highest possible output from the given quantity of inputs (Szymańska, 2010) . The efficiency is a complex category and often identified with effectiveness, efficacy, performance and productivity, and its precise definition depends on the context in which it is measured (Pyszka, 2015) .
In the paper, the financial efficiency is understood as the degree of achieving the company's objectives, with a particular emphasis on maximising its value. These objectives are achieved by maximising the benefits of involving equity capital in assets expressed in absolute and relative values (Kulawik, 2008) .
It should be stressed that the changes in inputs and the efficiency of their use can be a determinant to assess the financial situation and can allow for predicting agricultural development (Gołębiewska, 2008) . With regard to the particular agricultural company, the recognition of relationships between the efficiency of using manufacturing factors and the financial situation allows to build an effective strategy for achieving the objectives assumed. The efficiency measurement methods are based on the indicator, parametric and non-parametric approach (Szymańska, 2010) . A commonly used method for measuring the financial efficiency is ratio analysis, whose subject are relationships between specific financial volumes from the point of view of their interrelations (Zaleska, 2002) . In this context, the efficiency of using resources can be assessed by means of indicators illustrating the ratio of obtained economic effects to inputs expressed by a value or quantity measure.
In assessing the economic efficiency of companies from the agribusiness sector, financial analysis tools are also widely applicable (Kulawik, 2008) . The studies on inputs and the efficiency of their use in agriculture were carried out as part of comprehensive analyses of their use (Bernacki, 1982; Bud-Gusaim, 1988; Wasilewski and Wasilewska, 2008; Szymańska, 2010; Kołoszko-Chomentowska, 2011; Felczak and Domańska, 2012; Baer-Nawrocka and Markiewicz, 2013; Kołodziejczyk, 2014) or in relation to the productivity of selected resources (Klepacki, 2004; Klepacki and Gołębiewska, 2005; Gołaś and Kozera, 2008) .
objective and methods of studies
The objective of the study is to determine the level of efficiency of using inputs and to recognise their relationships with the financial situation of agricultural companies. The studies were carried out using the database of the Institute of Agricultural and Food Economics -National Research Institute, containing financial statements of agricultural companies using the land from the resources of the Agricultural Property Agency 1 (APA), i.e. APA companies which had purchased or leased land from the APA. The study period covered the years from 2005 to 2013. In the analysed period, the number of surveyed agricultural companies ranged from 145 to 172 2 . Assessment in the analysed period covered the values of financial indicators describing the efficiency of using land, capital and labour in agricultural companies (Table 1) . The rate of evolution of financial indicators was assessed using weighted average variables, which are the calculation formulas of the adopted indicators. In order to verify the relationships between inputs and the financial situation of agricultural companies, tools for multi-dimensional principal component analysis and canonical analysis 3 were applied. The distribution of independent and dependent variables was described based on individual observations of financial indicators for individual companies. The indicators describing the efficiency of using inputs in agricultural companies were grouped as part of principal component analysis, which allowed to detect the structure and overall relations among those indicators, as well as to present and classify the analysed objects in new spaces defined by the grouping of variables. As a result of using principal component analysis, aggregated factors explaining the diversification in the efficiency indicators for using inputs in the analysed population of agricultural companies were defined 4 . The aggregated factors were described using new unobservable variables (principal components), which are a linear combination of initial variables (financial indicators) (Stanisz, 2007) The relationships between the extracted efficiency factors and variables describing the financial situation of agricultural companies were defined based on canonical analysis. The use of canonical analysis allowed to understand the relationships between two sets of variables (Z and Y), one of which was used to explain the differences between the variables from the other set. The idea of canonical analysis consists in examining a correlation between the constructed canonical variables being weighted sums of the variables from the first and second set (Stanisz, 2007) : -canonical weights of the variables of the first and second set.
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The weights for two sets of variables are selected so that the new weighted variables are intercorrelated to the maximum. The greater is the absolute value of the weight, the greater is the contribution of the original variable from the set to the specified canonical variable. The canonical weights can be interpreted in a similar way as the beta coefficients in multiple regression analysis.
The number of the extracted canonical variables is equal to the minimum number of variables in one of the analysed sets. As a set of exogenous variables, analysis adopted the efficiency factors defined under principal component analysis, while the variables regarding the financial situation were defined as a set of endogenous variables (Table 2) . Source: own study.
study results Table 3 presents the indicators representing the efficiency of using agricultural area (UAA). The ratio of sales revenues to the utilised agricultural area (X 1 ) in 2005--2013 increased from PLN 5.8 thousand/ha of UAA to PLN 9.6 thousand/ha of UAA, i.e. by 65.5%. Despite the increased efficiency of land use in the analysed period, the ratio of sales profit/loss to the unit of utilised agricultural area (X 2 ) showed different trends. Agricultural companies obtained a positive sales result only in 2005--2007 and in 2010, which, with growing revenues, may point to the higher growth rate of direct costs. On average, in 2005 On average, in -2013 , the loss on sale amounted to PLN 0.1 thousand/ha of UAA, however, this value was underestimated due to the fact that direct payments were not included. Only at the level of net profit that includes other operating revenues, has the efficiency of using UAA slightly improved (X 3 ). The lowest ratio of net profit to UAA was recorded in 2008 (PLN 0.5 thousand/ha of UAA), while in subsequent years the efficiency in this regard was improving and in 2012 it was at the level of PLN 1.3 thousand/ha of UAA. The average value of investments per UAA (X 4 ) in 2005-2013 was PLN 1.3 thousand/ha of UAA, whereas in 2005-2009 the investment inputs of agricultural companies were growing. In 2010, the value of investment inputs decreased, which could result from the deteriorated efficiency of land use in 2008-2009. However, this phenomenon was of individual character, as in 2011 the X 4 indicator rose to the highest level, i.e. PLN 1.8 thousand/ha of UAA. Along with increased investment inputs, the value of fixed assets (X 5 ) increased. In 2005-2013, the land/fixed asset ratio in agricultural companies increased from PLN 4.7 thousand/ha of UAA to PLN 10.2 thousand/ha of UAA, i.e. by 17%. Table 4 provides indicators of the efficiency of using capital in agricultural companies. The ratio of sales revenues to equity capital (X 6 ) in 2005 was 101.4% and by 2013 it decreased by 34.7%. Source: own study.
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In the analysed period, managers of agricultural companies dynamically increased the value of equity capital and this increase significantly exceeded the growth rate of sales revenues. The profitability of equity capital at the level of operating activity was highly diversified in the analysed period. The lowest value of the X 7 indicator was recorded in 2008-2009, in which equity capital generated operating loss from 3.7% to 5.7%. In the same period, the profitability of equity capital (X 8 ) was also lower than the average and was at the level from 5.8% to 8%. The highest level of profitability of this capital in agricultural companies was recorded in 2007 (13.3%) and 2010 (12.1%). In the following years, the profitability of equity capital in agricultural companies was gradually reduced. Owing to the remaining operating revenues, the profitability of this capital in 2005-2013 was positive and was at the level of 9.8%, on average. The dynamic increase in the value of equity capital in agricultural companies contributed to lowering the ratio of investments to this source of financing (X 9 ). The lowest value of this indicator was found in 2010, where managers of companies, after two years of worse operating results, slightly reduced investment expenses. In 2011-2013, the ratio of investment inputs to equity capital decreased by 4.5%, which could have been linked to the elimination of co-financing for investments under the Rural Development Programme for 2007-2013.
The ratio of fixed assets to equity capital (X 10 ) in 2005-2013 was, on average, 78.8%. The highest level of this indicator was recorded in 2009 when, as a result of the decreased value of sales revenues, managers significantly reduced the value of working assets. Table 5 shows the efficiency indicators for using labour resources in agricultural companies in [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] . As sales revenues increased, their ratio to the number of employees (X 11 ) increased. While in 2005 revenues per one employee in agricultural companies were PLN 151.7 thousand, in 2013 this amount was PLN 273.7 thousand, i.e. it increased by 80.4%. This points to a significant improvement in the efficiency of human labour inputs. As regards the ratio of sales profit/loss to the number of employees (X 12 ), the trends were ambiguous. In 2009, the loss on operating activity per one employee was PLN 14.8 thousand. In 2005-2013, the ratio of net profit ratio to one employee (X 13 ) was much more favourable and averaged PLN 28.1 thousand/employee. Investments implemented in agricultural companies contributed to a significant increase in the efficiency of using human labour. The ratio of net profit/loss to the number of employees in 2005 was PLN 15.9 thousand/employee and by 2013 it increased by PLN 17.7 thousand/employee. The value of investments per one employee (X 14 ) increased in the analysed period. In 2005-2010, along with increased investment inputs, managers of companies reduced employment, which could result from modernisation of existing production processes and contributed to increasing the level of the X 14 indicator. Since 2011, agricultural companies have gradually increased employment which, with high investment inputs, contributed to higher than average level of investment inputs per one employee. The scale of investments in fixed assets is presented by the ratio of fixed assets to the number of employees in agricultural companies (X 15 ), which increased from PLN 122 thousand/person in 2005 to PLN 292.1 thousand/person in 2013, i.e. by 139.4%.
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In order to identify the relationships and trends in the efficiency of using inputs of agricultural companies, the next stage of the studies applied the statistical tools of multidimensional data analysis. On the basis of principal component analysis, the efficiency factors explaining the diversification in the financial indicators of agricultural companies were described and then the canonical model was constructed to specify the relationships between the defined factors and financial situation of the analysed entities.
At the first stage of analysing principal components, the eigenvalues of the covariance matrix for efficiency factors of agricultural companies were calculated (Table 6). This made it possible to identify the contribution of the extracted factors to explaining the total variance of all indicators determining the efficiency of using inputs. Factor 1 explained 26.3% of the total variance of efficiency indicators and factor 2 -15.2% of the variance. The cumulative variance explained by factors 1-6 was 78.6%. It should be stressed that the contribution of the remaining efficiency factors to explaining the variability was within the range of 0.4-5.5% of the variance, which attested to their minor importance in assessing the analysed phenomenon. A graphical confirmation of the thesis about the significance of factors is the Cattell's scree plot, which allows to visualise the contribution of the individual factors in explaining the variance of variables (Fig. 1) (Stanisz, 2007) . According to the classical interpretation of the plot, principal component analysis should include the factors on the left from the point after which there is a slight decrease in the explained variance (factorial scree -in this case after factor 5). Source: own study. The next step of the studies was to analyse the coefficients of principal components informing about the way and impact of the individual financial indicators on the extracted efficiency factors (Table 7) . Per cent of factor variation explained by the productivity factor (%)
Number of the factor
Eigen value
Only the first efficiency factors explaining the vast majority of variability in the financial indicators of agricultural companies were assessed. The greatest impact on the Z 1 factor was that of the X 11 , X 12 and X 13 indicators, characterised by the efficiency of using labour resources of agricultural companies. Given the significant share of this factor in explaining the variance of variables, this means that the labour efficiency indicators differentiated the population of agricultural companies to the greatest extent. The Z 1 factor can be interpreted as a synthetic measure of efficiency of using labour resources in agricultural companies. An exemplary equation explaining the evolution of the Z 1 factor can be formulated as follows 5 :
Z 1 = -0,4108X 12 -0,4039X 13 -0,3697X 11 -0,3407X 3 -0,3281X 15 -0,3009X 2 -0,2261X 14 -0,2068X 4 -0,2014X 5 -0,1924X7 -0,1688X 1 -0,1093X 8 -0,0564X 9 -0,0435X 10 -0,0129X 6
The Z 2 factor was most susceptible to the impact of the capital involvement efficiency indicators in the asset aspect (X 9 and X 10 ). In turn, the Z 3 factor was affected by the capital involvement efficiency indicators in the income aspect (X 6 and X 8 ). The Z 4 factor reflected the efficiency of using land resources as it was conditional upon the X 1 indicator. The Z 5 factor was, to a comparable extent, related to various efficiency variables and, therefore, could not be clearly assessed. On the other hand, the Z 6 factor had a relatively lower contribution to explaining the variance and interpretation of this factor was ignored.
At the next stage of the studies, the correlations between the analysed efficiency indicators for using resources and principal components were described. To do this, the factorial loads of the individual variables were specified (Table 8 ). The signs of the factorial loads are only important in this meaning that the variables with the opposite signs of the loads affect the principal component in the opposite way (Stanisz, 2007) . In general, analysis of the factorial loads confirmed the conclusions from interpreting the coefficients of principal components for the factors. The Z 1 factor was characterised by the highest correlation coefficient with the variables of using the labour resource (X 11 , X 12 , X 13 ). The Z 1 factor has been determined as the labour efficiency. The Z 2 and Z 3 factors showed the strongest relationships with the efficiency indicators for involved capital (respectively, with the X 9 and X 10 and X 6 and X 8 variables). The Z 2 factor was called the capital efficiency -asset aspect, and the Z 3 factor -the capital efficiency -income aspect. The Z 4 factor had the highest correlation with the X 1 variable, and therefore it was called the land efficiency. Owing to the lower eigenvalues, the interpretation of the 5 and 6 factors was abandoned. Canonical analysis has been used to determine the relationships between the extracted efficiency factors and the variables describing the financial situation of agricultural companies. In the first place, the statistical significance of the defined canonical variables has been assessed based on the chi-squared test (Table 9) (Stanisz, 2007) . The values of the p coefficient (p<0.05) indicate the significance of four extracted canonical variables. The highest correlation factors between the aggregate weighted values of the variables in each set and the weights took place for the first and second canonical variable (0.6821 and 0.6355, respectively). This attests to the decisive significance of these variables in explaining the relationships between the efficiency factors and the financial situation of agricultural companies. For the purpose of determining the canonical weights, the exogenous variables (efficiency factors) and the endogenous variables (balance-sheet and resulting values) were grouped in two sets, the left -for the Z variables (factors) and the right -for the Y variables (balance sheet and resulting values). The canonical weights were characteristics of the way and value of the impact of the individual efficiency factors and balance sheet and resulting values on the canonical variables. Based on the results included in Tables 10 and 11, The obtained values of the canonical weights indicate that the greatest contribution to explaining the first canonical variable in the U 1 sum of the left set was that of the Z 2 factor capital efficiency -asset aspect (0.6851), while the second canonical variable in the U 2 sum was to the greatest extent explained by the Z 1 factor labour efficiency (-0.7833). The third canonical variable (U 3 ) was affected by the Z 4 factor land efficiency (-0.8756). The fourth (U 4 ) and fifth (U 5 ) variables were more susceptible to the impact of the Z 3 factors capital efficiency -income aspect. Source: own study.
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In the V sums of the right set, the first canonical variable (V 1 ) was to the greatest extent shaped by the Y 1 variable investment inputs (1.2750) and the Y 3 variable sales revenues (-0.7512) . The second canonical variable (V 2 ) was affected by the Y 4 variable sales profit/loss (0.9894) and the third (V 3 ) -by the Y 3 variable sales revenues (-1.5082) and Y 5 variable net profit/loss (1.3897). The fourth canonical variable (V4) was shaped by the Y 2 variable fixed assets (2.1363) and Y 3 variable sales revenues (-0.9802) . Summing up, it can be concluded that the greatest contribution to explaining the canonical variables in the Y sums of the sets was that of resulting categories, while the impact of the balance-sheet variables was at a moderate level. Given the distribution of the weights among the individual variables in both sets, it should be concluded that the efficiency of using labour and land (characterised by the U 2 and U 3 variables) were to a greater extent related to revenues and financial results of agricultural companies (V 2 and V 3 variables), while the efficiency of capital involvement (U 1 and U 4 variables) showed stronger dependences on the financial situation of those entities (V 1 and V 4 variables).
Analysis of the factorial loads of the variables confirmed the conclusions from the characteristic of the canonical weights. The factorial loads determine the strength of the correlations among the roots and the variables being analysed. It should be stressed that, due to the lack of correlation (orthogonality) among the efficiency factors, the specific canonical weights of the left set of variables were also the correlation factors (factorial loads) among those variables and roots (Table 10 ). In the case of the variables for the financial situation, the factorial loads are shown in Table 12 . For the first canonical variable, the largest factorial load was reached by the Y 1 variable investment inputs (0.6445), for the second root -Y 4 variable sales profit/loss (0.9635), for the third canonical variable -Y 3 variable sales revenues (-0.4940) , and for the fourth variable -Y 2 variable fixed assets (0.6361). This attested to the strongest relations between the efficiency of capital involvement and the value of investment inputs, as well as the efficiency of using labour and land resources and the results of agricultural companies. In addition, for each canonical variable the extracted variance and redundancy were calculated (Table 13 and 14) . The extracted variance is an average of the factorial loads' squares for the analysed set. This parameter determines the percentage of variance, on average, explained by the given canonical variable in this set of variables (Stanisz, 2007) . Owing to the lack of correlation among the efficiency factors, all canonical variables explained 20% of the overall variance in the set of those factors. The redundancy rate describes the percentage of average variance in the given set, as explained by the canonical variable based on the variables from the second set (Stanisz, 2007) . In this set, the first canonical variable explains only 9.3% of variance of the set of efficiency factors and the second canonical variable -8.1%, knowing the variables of the financial situation. In the right set it was found that the second canonical variable explains 29% of variance of the set of variables, the first variable -9.5% of variance, and each of the remaining variables more than 10% of variance. The fifth canonical variable was characterised by the lack of statistical significance and was, therefore, not interpreted. The redundancy of the second canonical variable was at the level of 11.7% and of the first variable -4.4%. Summing up, it can be concluded that the analysed efficiency factors to a small extent explained the variance of the variables for the financial situation of agricultural companies. Table 15 provides a summary of canonical analysis of the analysed variables of agricultural companies. Source: own study.
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The total redundancy parameter is a sum of redundancies for all canonical variables. The extracted efficiency factors explained 19.81% of variance of the variables for the financial situation of agricultural companies. This attested to the moderate canonical relationship between the efficiency indicators of using economic resources and financial variables. However, given the correlation dependencies between the canonical variables and the efficiency factors and variables describing the financial situation (Tables 10 and 12) , it can be concluded that the capital involvement efficiency factor was most closely related to the value of investment inputs and fixed assets and the labour efficiency factor with the sales result. The extracted land efficiency factor was closest correlated with the value of sales revenue.
conclusions
The study determined the efficiency of using inputs and identified their relationships with the financial situation of agricultural companies. The following conclusions were drawn based on the studies conducted: 1. In 2005-2013, the efficiency of using inputs of agricultural companies was at a low level, as evidenced by the insufficient ability to generate profit. In the periods of better profitability, there was an increase in the level of equity capital and investment inputs of agricultural companies, resulting in higher sales revenues per unit of inputs involved. 2. Increased equity capital and fixed assets did not contribute to a significant improvement in the efficiency of using economic resources. The reduced profitability of equity capital in the conditions of increased assets attested to the low growth rate of profit for agricultural companies. The improved efficiency of land and labour use stemmed from a lower growth rate of inputs of those factors, in relation to the equity capital and profit growth. 3. The synthetic factors differentiating analysed companies in terms of the efficiency of using labour, capital and land were extracted by using principal component analysis. The greatest impact on the development of the financial situation in companies was that of labour resources, while capital and land factors were less important in this regard. 4. The efficiency factors to a moderate extent explained the development of the income and asset situation of agricultural companies. The capital involvement efficiency was more closely related to the value of investment inputs and fixed assets, while the efficiency of using labour and land resources differentiated the level of sales revenues and sales result of the analysed companies. This means that in making a decision on material investments, managers of agricultural companies must largely focus on keeping the appropriate level of capital and of the financing structure. On the other hand, the achievement of the expected revenues and operating result may require special caution in shaping inputs related to land and labour resources.
